Background:
The emergence of Carbapenem resistant E. coli has been established as a major public health threat and represents a new challenge in the treatment of infectious diseases. India has been implicated in the transmission of NDM1 E. coli across the continent. It is therefore pertinent to investigate the current prevalence and characterize Carbapenem resistant superbugs in India.
Methods & Materials: A total of ∼510 isolates were screened for Carbapenemase production followed by PCR amplification and sequencing of NDM genes. Antibiotic sensitivity towards 20 different antibiotics was performed using disk diffusion technique. MIC was determined based on HI-comb MIC test. Conjugal transfer was performed either by broth mating or filter paper based method. Adhesion, invasion, biofilm formation and serum resistance assays were performed to assess in vitro virulence properties. Isolates were genotyped by ERIC-PCR fingerprinting.
Results: Thirty nine (8%) out of the 510 E. coli were found to be Carbapenem resistant, of these 94% of the strains were positive for NDM gene. They comprised mainly (75%) of NDM-1 allele while other NDM types like NDM-5, NDM-7 and NDM-4 were also detected in rest of the isolates at varied proportions. NDM positive E. coli demonstrated higher resistance rates to both ␤ and non-␤-lactam antibiotics in comparison to the non-ESBL producing E. coli. In vitro conjugation suggests NDM transmission via plasmids. Particularly, FIA and FIB types of plasmids were identified in NDM positive E. coli. The NDM strains did not exhibit close genetic relatedness nor did they possess any specific virulence profiles. However, virulence assays underlined moderate pathogenicity of these isolates that could enable them to cause infections and protect themselves of different environmental stresses and insults.
Conclusion: Our study demonstrated that NDM-1 was the most prevalent metallo-beta-lactamase among Carbapenem resistant E. coli isolates in India, and demonstrated that there are no endemic NDM E. coli clones currently represented in our collection. Nevertheless horizontal gene transfer (via plasmids) was identified to be the potential mechanism for the spread of NDM genes. Therefore, early detection and surveillance of NDM-1 producing E. coli is urgently needed to prevent epidemic spread.
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